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§30. Kinetic Model of Magnetic Field Recon-
nection 
Takeuchi, S. (Yamanashi Univ.) 
A kinetic model of non-steady magnetic field 
reconnection is proposed to examine an effective 
acceleration of particles to very high energy. We 
consider the model of the two colliding plasmas 
as shown in Fig. I. The magnetic field is assumed 
to be given by 
Bzi = (Bo/2)[tanh 17i + ( -l)i], (1) 
17i = ky + kvit + hi(kz) + ¢i, (2) 
where the value ¢i is the phase constant and 
21r I k means a front width of the plasma. The 
subscripts i = 1,2 stand for the right-hand side 
plasma and the left-hand side one. The two 
magnetized plasmas approache each other from 
both sides along the y-axis with the phase ve-
locity Vi. We assume that a geometry of the 
magnetic field is given by a function h( () = a-(2 . 
In order to obtain another electromagnetic 
field components, we first use the equations 
V · B = 0 and (1). Then, the component By 
is given in the form 
(3) 
and the electric field Ex is explicitly derived from 
the relation V x E = -(11c)(8B/8t): 
(4) 
where ( = kz. To satisfy the sufficient condi-
tion E · B = 0 of the frozen-in state, the uniform 
components of the electromagnetic fields are ig-
nored, i.e., Bx = 0, Ey = Ez = 0. The flux 
transport velocity of the magnetic field is given 
by v E = cE x B I B2 • Thus, the plasmas travel 
together with the magnetic fields. 
Since each plasma has the anti-parallel com-
ponent of the magnetic field Bz, the magnetic-
null region or the magnetic neutral sheet is gen-
erated by the colliding of the plasmas. The 
field geomerty is given by adding the two plasma 
fields as follows: (B!, B~, E!) - (Bzl +Bz2, Byl + 
By2, Ex1 + Ex2). For simplicity, we consider 
a symmetric configuration with respect to xz 
plane, i,e., v2 = -v1 = vP, h1 = -h2 = h and 
¢1 = -¢2 = ¢. Therefore, a concrete style of 
the fields can be written in the form 
t Bo ( ) Bz = 2 tanh 171 +tanh 772 , (5) 
t B0 dh BY = -2 d( (tanh 171- tanh 172 - 2), (6) 
(3 Bo E! = -T-(- tanh 171 +tanh 172 + 2), (7) 
where (3p = vPic is the velocity normalized 
by the light speed c. The field configuration 
presented here is similar to that of the two-
dimensional time-independent electromagnetic 
model which is proposed as a steady-state re-
connection model[1]. 
By using these fields, we can neumerically 
solve the equation of motion in the relativis-
tic regine. The model will be usefull to inves-
tigate a. mechanism of high-energy particle gen-
eration near the magnetic neutral sheet from mi-
croscopic pints of view. 
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Figure 1: A kinetic model of the magnetic field 
reconnection 
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